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DETAILED ACTION 



Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
fornn the basis for the rejections under this section nnade in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
states. 

.2. Claims 1, 4, 9-10 and 14 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Yoshida (US Patent 5,719,680). 

Regarding claim 1: Yoshida discloses a method for reducing the occurrence of 
print artifacts in an imaging machine comprising the steps of applying electronic 
printhead skew correction to image data (column 2, lines 15-17 of Yoshida) 
corresponding to at least one of a plurality of image planes (column 2, lines 29-32 of 
Yoshida) to generate skew corrected image data (column 2, lines 19-22 of Yoshida); 
and modifying an associated halftone screen to eliminate distortion introduced into said 
associated halftone screen by said electronic printhead skew correction (column 3, lines 
19-28 of Yoshida). The magenta head is modified (column 3, lines 19-25 of Yoshida) 
such that said magenta head is in the correct alignment with the yellow head (column 3, 
lines 25-28 of Yoshida), thus eliminating any associated distortion. Modification of the 
print dot locations of the magenta printing head (column 3, lines 19-28 of Yoshida) 
inherently requires the modification of an associated halftone screen since an 
associated halftone screen is used to determine the print dot locations. 
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Regarding claim 4: Yoshida discloses a method for reducing the occurrence of 
print artifacts in an imaging machine, comprising the steps of determining which of a 
plurality of printhead units require printhead skew correction (column 2, lines 15-17 of 
Yoshida); receiving continuous tone data to be printed (column 2, lines 17-19 of 
Yoshida); generating from said continuous tone data a plurality of image bytemaps 
(column 2, lines 12-14 and lines 17-18 of Yoshida), each of said plurality of image 
bytemaps corresponding to a respective one of a plurality of image planes (column 2, 
line 64 to column 3, line 5 of Yoshida) and to a respective one of said plurality of 
printheads (column 2, lines 29-32 of Yoshida); and applying electronic printhead skew 
correction (figure 4 and column 2, lines 19-22 of Yoshida) to each image bytemap 
associated with a printhead unit requiring printhead skew correction (column 2, lines 58- 
63 of Yoshida) to generate a corresponding skew corrected image bytemap (column 2, 
lines 19-22 of Yoshida). Since image data is supplied for printing (column 2, lines 17-19 
of Yoshida) and there are a plurality of print heads (column 2, lines 59-61 of Yoshida), 
then there are inherently a plurality of image bytemaps, since each bytemap is the data 
that each corresponding print head needs to print. 

Yoshida further discloses, after the step of applying electronic printhead skew 
correction, applying an associated halftone screen to each of said corresponding skew 
corrected image bytemap and to each of said plurality of image bytemaps not receiving 
application of electronic printhead skew correction to form corresponding halftoned 
image data (column 3, lines 16-18 of Yoshida). Since the dot data for the print heads is 
supplied to the LED heads (column 3, lines 16-18 of Yoshida), it is inherent that an 
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associated halftone screen is applied to each of the bytennaps since said associated 
halftone screens are required for deternnining print dot locations for each printed color. 
In order to print the image, said associated halftone screens inherently have to be 
applied to each color that is to be printed, which would therefore include both the skew 
corrected image bytemaps and the image bytemaps not receiving application of 
electronic printhead skew correction. 

Yoshida further discloses serializing each of said corresponding halftoned image 
data to a respective one of said plurality of printhead units (column 3, lines 14-18 of 
Yoshida). The data supplied to the print heads must inherently be halftone data in order 
for the print heads to print the image (column 3, lines 16-22 of Yoshida). 

Regarding claim 9: Yoshida discloses a method for reducing the occurrence of 
print artifacts in an imaging machine, comprising the steps of determining which of a 
plurality of printhead units require printhead skew correction (column 2, lines 15-17 of 
Yoshida); receiving continuous tone data to be printed (column 2, lines 17-19 of 
Yoshida); and generating from said continuous tone data a plurality of image bytemaps 
(column 2, lines 12-14 and lines 17-19 of Yoshida), each of said plurality of image 
bytemaps corresponding to a respective one of a plurality of image planes (column 2, 
line 64 to column 3, line 5 of Yoshida) and to a respective one of said plurality of 
printheads (column 2, lines 29-32 of Yoshida); and establishing at least one halftone 
screen (figure 5 and column 2, lines 18-22 of Yoshida). Supplying data to a print head 
(figure 5 and column 2, lines 21-22 of Yoshida) inherently requires a halftone screen in 
order to obtain the print dot locations. 
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Yoshida further discloses, for each of said plurality of image planes associated 
with a printhead requiring printhead skew correction, shifting a starting point of 
application of said at least one halftone screen to the corresponding image bytemap in a 
direction opposite to and of a magnitude equal to a shift direction and shift magnitude of 
an electronic printhead skew correction which is to be applied (column 3, lines 19-28 of 
Yoshida). To correct the skew of the magenta head, the print head position is shifted to 
compensate (column 3, lines 19-25 of Yoshida) and is thus correctly superimposed on 
the yellow image (column 3, lines 25-28 of Yoshida). Printing the dots for the magenta 
head (column 3, lines 20-25 of Yoshida) inherently requires a halftone screen in order to 
determine the location of the printed dots. Since the skew is corrected (column 3, line 
1 9 of Yoshida) and the magenta head is thus properly aligned with the yellow image 
(column 3, lines 27-28 of Yoshida), then the starting point of said halftone screen must 
inherently be shifted in a direction opposite to and of a magnitude equal to a shift 
direction and shift magnitude of an electronic printhead skew correction in order to 
properly compensate for the amount of skew. 

Yoshida further discloses applying said at least one halftone screen to said 
corresponding image bytemap (column 2, lines 17-22 of Yoshida). The image data for 
each print head (column 2, lines 17-19 of Yoshida) constitutes an image bytemap. A 
halftone screen is inherently required in order for each print head to print based on said 
image data. 

Yoshida further discloses applying said electronic printhead skew correction to 
the halftone image bytemap of the first applying step (column 2, lines 15-17 of Yoshida); 
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and serializing the halftoned innage bytemap of the second applying step to the 
respective one of said plurality of printhead units (column 3, lines 14-1 8 of Yoshida). 

Regarding claim 10: Yoshida discloses that the halftone dots for each 
printhead that requires skew correction are shifted by the amount of the skew (column 
3, lines 19-25 of Yoshida) such that said halftone dots are printed at the originally 
intended positions (column 3, lines 25-28 of Yoshida). This is the same as determining 

a skew correction factor based on the formula CF{sk,s)=^^^^^ + X wherein CF is 



the skew correction factor, rounded down to the nearest integer, SK is the skew 
magnitude, SW is a width of each said plurality of blocks, S is a number of the block 
. under consideration, SL is a scan length of a full row of an image bit map, and X is a 
skew and bow offset. Correcting the skew as taught by Yoshida and calculating a skew 
correction factor both alter the positions at which the halftone dots are printed such that 
said halftone dots are printed at the intended positions (column 3, lines 25-28 of 
Yoshida). Both comprise the same physical embodiment. Both of said physical 
embodiments are simply expressed differently. 

Regarding claim 14: Yoshida discloses a method for reducing the occurrence 
of print artifacts in an imaging machine comprising the steps of applying electronic 
printhead skew correction to image data (column 2, lines 15-17 of Yoshida) 
corresponding to at least one of a plurality of image planes (column 2, lines 29-32 of 
Yoshida) to generate skew corrected image data (column 2, lines 19-22 of Yoshida); 
and modifying an associated halftone screen to eliminate halftone noise Introduced into 
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said electronic printhead skew correction (colunnn 3, lines 19-28 of Yoshida). The 
magenta head is modified (column 3, lines 19-25 of Yoshida) such that said magenta 
head is in the correct alignment with the yellow head (column 3, lines 25-28 of Yoshida), 
thus eliminating any associated distortion. An associated halftone screen is inherently 
required in order for the print heads to print dots. 

Claim Rejections ~ 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Glaims2-3, 5-8 and15-16arerejected under 35 U.S.C. 103(a) as being 
unpatentable over Yoshida (US Patent 5,719,680) in view of Cullen (US Patent 
5,854,854). 

Claims 2 and 15 disclose the same limitations and are therefore discussed 
together. 

Claims 3, 8 and 16 disclose the same limitations and are therefore discussed 
together. 

Regarding claims 2 and 15: Yoshida discloses correcting for skew in image 
data (column 2, lines 15-17 of Yoshida). Yoshida does not disclose expressly adding 
text characters to said skew corrected image data to form a composite bit map; dividing 
said composite bit map into a plurality of blocks; identifying a vertical centerline of said 
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each of said text characters; associating said vertical centerline of said each of said text 
characters with a respective one of said plurality of blocks; and shifting an entirety of 
said each of said text characters by a skew correction factor associated with said 
respective one of said plurality of blocks. 

Cullen discloses adding text characters to said skew corrected image data to 
form a composite bit map (figure 13 and column 4, lines 1 1-14 of Cullen); dividing said 
composite bit map into a plurality of blocks (column 4, lines 5-8 of Cullen); identifying a 
rectangle of said each of said text characters (column 5, lines 33-36 of Cullen); 
associating said rectangle of said each of said text characters with a respective one of 
said plurality of blocks (column 5, lines 46-49 of Cullen); and shifting an entirety of said 
each of said text characters by a skew correction factor associated with said respective 
one of said plurality of blocks (column 5, lines 53-55 of Cullen). Each rectangle of the 
composite document image is skew corrected based on the associated skew angle 
(column 5, lines 53-55 of Cullen). The correction by said skew angle is the skew 
correction factor associated with a rectangle. 

Cullen does not disclose expressly using a vertical centerline instead of a 
rectangle for the steps of identifying and associating. However, using a vertical 
centerline instead of a rectangle would have been an obvious design choice to one of 
ordinary skill in the art since a vertical centerline can also be used to measure an angle, 
such as a skew angle, associated with a region. The use of vertical centerline for the 
measurement of an angle is an old and well-known method used in the calculation and 
manipulation of image regions. 
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Yoshida and Cullen are cpmbinable because they are from the same field of 
endeavor, namely skew correction for image print data. At the time of the invention, it 
would have been obvious to a person of ordinary skill in the art to apply the method of 
correcting for the skew of text, as taught by Cullen, to the general skew correction 
method taught by Yoshida. The motivation for doing so would have been to reduce the 
amount of required computer memory and increase the efficiency of the image 
processing (column 5, lines 22-27 of Cullen). Therefore, it would have been obvious to 
combine Cullen with Yoshida to obtain the invention as specified in claims 2 and 15. 

Regarding claim 5: The arguments regarding claim 2 are incorporated herein. 
Since there are a plurality of image bytemaps (column 2,' lines 12-14 and lines 17-18 of 
Yoshida), each of said bytemap corresponding to a respective one of a plurality of 
image planes (column 2, line 64 to column 3, line 5 of Yoshida), then it is inherent that 
the text characters which are added to the skew corrected image data would therefore 
be added to at least one of said plurality of image bytemaps to generate at least one 
composite bytemap. 

Regarding claim 6: Yoshida discloses a method for reducing the occurrence of 
print artifacts in an imaging machine, comprising the steps of determining which of a 
plurality of printhead units require printhead skew correction (column 2, lines 15-17 of 
Yoshida); receiving continuous tone data to be printed (column 2, lines 17-19 of 
Yoshida); and generating from said continuous tone data a plurality of image bytemaps 
(column 2, lines 12-14 and lines 17-18 of Yoshida), each of said plurality of image 
bytemaps corresponding to a respective one of a plurality of image planes (column 2, 
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line 64 to column 3, line 5 of Yoshida) and to a respective one of said plurality of 
printheads (column 2, lines 29-32 of Yoshida), wherein at least one of said plurality of 
image bytemaps corresponds to a printhead which requires printhead skew correction 
(column 2, lines 59-63 of Yoshida). Since image data is supplied for printing (column 2, 
lines 17-19 of Yoshida) and there are a plurality of print heads (column 2, lines 59-61 of 
Yoshida), then there are inherently a plurality of image bytemaps, since each bytemap 
is the data that each corresponding print head needs to print. 

Yoshida does not disclose expressly that at least one of said plurality of image 
bytemaps includes text characters; dividing said composite bit map into a plurality of 
blocks; assigning a skew correction factor to each of said plurality of blocks; identifying 
a vertical centerline of said each of said text characters; associating said vertical 
centerline of said each of said text characters with a respective one of said plurality of 
blocks; and shifting an entirety of said each of said text characters by a skew correction 
factor associated with said respective one of said plurality of blocks. 

Cullen discloses that the image bytemap includes text characters (figure 13 and 
column 4, lines 1 1-14 of Cullen); dividing said composite bit map into a plurality of 
blocks (column 4, lines 5-8 of Cullen); assigning a skew correction factor to each of said 
plurality of blocks (column 5, lines 46-48 of Cullen); identifying a rectangle of said each 
of said text characters (column 5, lines 33-36 of Cullen); associating said rectangle of 
said each of said text characters with a respective one of said plurality of blocks 
(column 5, lines 46-48 of Cullen); and shifting an entirety of said each of said text 
characters by a skew correction factor associated with said respective one of said 
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plurality of blocks (column 5, lines 53-55 of Cullen). Each rectangle of the composite 
document image is skew corrected based on the associated skew angle (column 5, 
lines 53-55 of Cullen). The correction by said skew angle is the skew correction factor 
associated with a rectangle. 

Cullen does not disclose expressly using a vertical centerline instead of a 
rectangle for the steps of identifying and associating. However, using a vertical 
centerline instead of a rectangle would have been an obvious design choice to one of 
ordinary skill in the art since a vertical centerline can also be used to measure an angle, 
such as a skew angle, associated with a region. The use of vertical centerline for the 
measurement of an angle is an old and well-known method used in the calculation and 
manipulation of image regions. 

Yoshida and Cullen are combinable because they are from the same field of 
endeavor, namely skew correction for image print data. At the time of the invention, it 
would have been obvious to a person of ordinary skill in the art to apply the method of 
correcting for the skew of text, as taught by Cullen, to the general skew correction 
method taught by Yoshida. The motivation for doing so would have been to reduce the 
amount of required computer memory and increase the efficiency of the image 
processing (column 5, lines 22-27 of Cullen). Therefore, it would have been obvious to 
combine Cullen with Yoshida to obtain the invention as specified in claim 6. 

Regarding claim 7: Yoshida discloses applying a halftone screen to the image 
data of each of said plurality of image planes to generate corresponding halftone image 
data (column 3, lines 16-18 of Yoshida); and serializing each of said corresponding 
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halftone image data to a respective one of said plurality of printhead units (column 3, 
lines 14-18 of Yoshida). The data supplied to the print heads must inherently be 
halftone data, which is supplied by a halftone screen, in order for the print heads to print 
the image (column 3, lines 16-22 of Yoshida). 

Regarding claims 3, 8 and 16: Yoshida discloses that the halftone dots for 
each printhead that requires skew correction are shifted by the amount of the skew 
(column 3, lines 19-25 of Yoshida) such that said halftone dots are printed at the 
originally intended positions (column 3, lines 25-28 of Yoshida). This is the same as 

determining a skew correction factor based on the formula CF(SK, S) = — - + X 



wherein CF is the skew correction factor, rounded down to the nearest integer, SK is the 
skew magnitude, SW is a width of each said plurality of blocks, S is a number of the 
block under consideration, SL is a scan length of a full row of an image bit map, and X 
is a skew and bow offset. Correcting the skew as taught by Yoshida and calculating a 
skew correction factor both alter the positions at which the halftone dots are printed 
such that said halftone dots are printed at the intended positions (column 3, lines 25-28 
of Yoshida). Both comprise the same physical embodiment. Both of said physical 
embodiments are simply expressed differently. 




5. Claims 1 1-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yoshida (US Patent 5,719,680) in view of Cullen (US Patent 5,854,854) and Saund (US 
Patent 5.835,241). 
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Regarding claim 11: Yoshida discloses a method for reducing the occurrence 
of print artifacts in an imaging machine, comprising the steps of determining which of a 
plurality of printhead units require printhead skew correction (column 2, lines 15-17 of 
Yoshida); receiving continuous tone data to be printed (column 2, lines 17-19 of 
Yoshida); generating from said continuous tone data a plurality of image bytemaps 
(column 2, lines 12-14 and lines 17-18 of Yoshida), each of said plurality of image 
bytemaps corresponding to a respective one of a plurality of image planes (column 2, 
line 64 to column 3, line 5 of Yoshida) and to a respective one of said plurality of 
printheads (column 2, lines 29-32 of Yoshida), wherein at least one of said plurality of 
image bytemaps corresponds to a printhead which requires printhead skew correction 
(column 2, lines 59-63 of Yoshida); and applying electronic printhead skew correction 
(figure 4 and column 2, lines 19-22 of Yoshida) to each image bytemap associated with 
each said printhead unit which requires said printhead skew correction (column 2, lines 
58-63 of Yoshida). Since image data is supplied for printing (column 2, lines 17-19 of 
Yoshida) and there are a plurality of print heads (column 2, lines 59-61 of Yoshida), 
then there are inherently a plurality of image bytemaps, since each bytemap is the data 
that each corresponding print head needs to print. 

Yoshida does not disclose expressly that at least one of said plurality of image 
bytemaps includes text characters; dividing said composite bit map into a plurality of 
blocks; assigning a skew correction factor to each of said plurality of blocks; identifying 
a vertical centerline of said each of said text characters; associating said vertical 
centerline of said each of said text characters with a respective one of said plurality of 
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blocks; and, for each text character bridging a block boundary between an associated 
block and an adjacent block, performing the step of shifting a minority portion of said 
each text character located in said adjacent block not present in said associated block 
by an amount corresponding to a difference between a skew correction factor 
corresponding to said associated block and a skew correction factor corresponding to 
said adjacent block. 

Cullen discloses that the image bytemap includes text characters (figure 13 and 
column 4, lines 1 1-14 of Cullen); dividing said composite bit map into a plurality of 
blocks (column 4, lines 5-8 of Cullen); assigning a skew correction factor to each of said 
plurality of blocks (column 5, lines 46-48 of Cullen); identifying a rectangle of said each 
of said text characters (column 5, lines 33-36 of Cullen); and associating said rectangle 
of said each of said text characters with a respective one of said plurality of blocks 
(column 5, lines 46-48 of Cullen). Each rectangle of the composite document image is 
skew corrected based on the associated skew angle (column 5, lines 53-55 of Cullen). 
The correction by said skew angle is the skew correction factor associated with a 
rectangle. 

Cullen further discloses that each rectangular block is corrected for the 
corresponding skew correction (column 14, lines 51-57 of Cullen). Therefore, if there is 
a text character bridges a block boundary between an associated block and an adjacent 
block, then the portion of said character in the associated block will inherently be skew 
corrected by the skew correction performed for said associated block and the portion of 
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said character in the adjacent block will inherently be skew corrected by the skew 
correction formed for said adjacent block. 

Cullen does not disclose expressly using a vertical centerline instead of a 
rectangle for the steps of identifying and associating. However, using a vertical 
centerline instead of a rectangle would have been an obvious design choice to one of 
ordinary skill in the art since a vertical centerline can also be used to measure an angle, 
such as a skew angle, associated with a region. The use of vertical centerline for the 
measurement of an angle is an old and well-known method used in the calculation and 
manipulation of image regions. 

Yoshida and Cullen are combinable because they are from the same field of 
endeavor, namely skew correction for image print data. At the time of the invention, it 
would have been obvious to a person of ordinary skill in the art to apply the method of 
correcting for the skew of text, as taught by Cullen, to the general skew correction 
method taught by Yoshida. The motivation for doing so would have been to reduce the 
amount of required computer memory and increase the efficiency of the image 
processing (column 5, lines 22-27 of Cullen). Therefore, it would have been obvious to 
combine Cullen with Yoshida. 

Yoshida in view of Cullen does not disclose expressly that, for each text 
character bridging a block boundary between an associated block and an adjacent 
block, performing the step of shifting a minority portion of said each text character 
located in said adjacent block not present in said associated block by an amount 
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corresponding to a difference between a skew correction factor corresponding to said 
associated block and a skew correction factor corresponding to said adjacent block. 

Saund discloses using interpolating image data (column 13, lines 48-54 of 
Saund) in order to display said image data in a properly de-warped image space 
(column 1 3, lines 31 -34 of Saund). 

Yoshida in view of Cullen is combinable with Saund because they are from the 
same field of endeavor, namely the alignment of image data. At the time of the 
invention, it would have been obvious to a person of ordinary skill in the art to 
interpolate the image data to correct for warping, as taught by Saund. A text character 
bridging a block boundary between an associated block and an adjacent block would 
therefore have a minority portion shifted by an amount corresponding to a difference 
between a skew correction factor corresponding to said associated block and a skew 
correction factor corresponding to said adjacent block since the warping, or skew 
correction, amount for said minority portion would be an interpolation between said 
associated block and said adjacent block. The motivation for doing so would. have been 
to properly show each pixel of an image in the transformed image space (column 13, 
lines 25-27 of Saund). Therefore, it would have been obvious to combine Saund with 
Yoshida in view of Cullen to obtain the invention as specified in claim 11. 

Regarding claim 12: Yoshida discloses applying a halftone screen to said 
plurality of image bytemaps (column 2, lines 18-22 of Yoshida) after the step of applying 
electronic printhead skew correction (column 2, lines 15-17 of Yoshida). Supplying data 
to a print head (figure 5 and column 2, lines 21-22 of Yoshida) inherently requires a 
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halftone screen in order to obtain the print dot locations. Furthernnore, since image data 
is supplied for printing (column 2, lines 17-19 of Yoshida) and there are a plurality of 
print heads (column 2, lines 59-61 of Yoshida), then there are inherently a plurality of 
image bytemaps, since each bytemap is the data that each corresponding print head 
needs to print. 

Regarding claim 13: Yoshida discloses that the halftone dots for each 
printhead that requires skew correction are shifted by the amount of the skew (column 
3, lines 19-25 of Yoshida) such that said halftone dots are printed at the originally 
intended positions (column 3, lines 25-28 of Yoshida). This is the same as determining 

a skew correction factor based on the formula CF{SK, s) = ^^^^ + X wherein CF is 



the skew correction factor, rounded down to the nearest integer, SK is the skew 
magnitude, SW is a width of each said plurality of blocks, S is a number of the block 
under consideration, SL is a scan length of a full row of an image bit map, and X is a 
skew and bow offset. Correcting the skew as taught by Yoshida and calculating a skew 
correction factor both alter the positions at which the halftone dots are printed such that 
said halftone dots are printed at the intended positions (column 3, lines 25-28 of 
Yoshida). Both comprise the same physical embodiment. Both of said physical 
embodiments are simply expressed differently. 
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Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Mori et al., US Patent 5,587,771 , December 24, 1 996. 

Morisumi Kurose, US Patent 4,953,230, August 28, 1990. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to James A Thompson whose telephone number is 703- 
305-6329. The examiner can normally be reached on 8:30AM-5:00PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David K Moore can be reached on 703-308-7452. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 
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